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(57) Abstract: A phosmidosine derivative with excel- 
lent stability which is represented by the following gen- 
eral formula (I): (I) (wherein R' represents Ci_g alkyl; 
R 2 represents hydrogen or a nitrogen-protecting group; 



^ R_5 Q-^-/ ([ I R 3 and R 4 each independently represents hydrogen 

H j. o x \A> 



^ N 9 u ft N^^N (I) hydroxy-protecting group, provided that R 3 and R 4 may 

" U '" ' be bonded to each other to form a ring in cooperation 

with the two oxygen atoms bonded to these; R 5 repre- 
sents hydrogen or a nitrogen-protecting group; and X 
represents oxygen or sulfur; provided that when R 1 is 
methyl, then X is not oxygen); or a salt of the deriva- 
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w m m 



tf>*5 KS^tt, * h w:/ h 5 ir^SoMI* RK-16 Stl^S 
"Cfe t) , f^©JiHB"efe5 Botrytis cinerea CD IS 

fM^#I^l(-Plft5^ffl^t)^^©t LT¥it£frfc(Uramoto, M. et 
al., J. Antibiot. , 44, 375, 1991) Q ^ x ft* $ K^fciTfBWflEfiSrfc 
o)t^ KlO^ft'fc Si fcflSKbfrfc (Phillips, D.R. et 

al., J. Org. Chem. , 58, 854. 1993) Q K^y®iS±©Wii, 3* ? 

5: m&x*mffi£tix^z>^b^hz>o 




OH OH 



1 
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£SfrhX\^Z> (Matsuura, N. et al. , J. Antibiot. , 49, 361, 1996) 0 ^.feffiV^ 

bfbTv^^;M^»jiffl±(7)#^^^b^?)is sSUcfmrr-B dna ^ 

Mft-©/nt7j H 2* P .7l rjHeiaigSBSr^-^y McLfc 

t WI-38 Kvy«Lfci:;5, (1)*W 

JfcM1to& gi ffiT'#ih-T5 r t ; (2) K^^M^M^** 5 

>-©«^#w^i[Hflajsi»iM!si^^fc6 rb *^^ic©y 

tiTl^S^fc; (3)^*5 F^yMtttiiiPlL-cw^ ^ y ^Dl CO 

usiir^i^nL&v^ t ; Rtf(4)£*T,e>©iNr* y ^ di (o^nmfr'ph rb 
di coB^i^wJ-r^- it rb ^y^^jr©y ^iftftsrias-t-sr iasKb 

#^&ofc(Kakeya, H. et al. , Cancer Res., 58, 704, 1998) 0 

*?-;V$.J&T3%:<D m-T±3 L /lsi£(D&]$fim j &£tlX^& (Moriguchi, T. et 
al. , Tetrahedron Lett. , 39, 3725, 1998; Moriguchi, T. et al. , J. Org. Chem. , 
64, 8229, 2000: ±|attAt?tt*t^ 5 Yi/XDf&t ^/W££ K->^BJ 
t m-AsX*^ S ^> £ bTcSH b ©« «o TfflllH»T? 

7f = V— bT^n^^luBBjgUTjSfifcStl/fc (Moriguchi, T. et al. , 
Tetrahedron Lett. , 41, 5881, 2000) o 3;fc, # * ^ K AW N 6 -T±^ 

/H*r± s. 8-190 iiM<Di(&®x&M]fomzttLxmMmm&*^v > * 
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$ Ffxo&i&b&n ^^iotl^^Ji, 

K-^^AJ; >9 10 ^fiHt^iSV^i^Mbd^C^^CSekine, M. et 

al. , J. Org. Synth. Chem. Jpn. , 59, 1109, 2000) 0 tjoH, ^(D&J&felt 

Stfsfcofc 0 K^y©y >-«&©^^;^^^/^«{^^Stt 
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-rtat>*>s *%W\t, TIB©-jKS: (i) : 



^(D^Mgo&I; bv^illciitU^ R 1 ^ c^T/i-dr/^S-tfc^s R 2 ^7KSf M 
^ R 3 ^t^ R 4 ^*iC7Kili©^-Tfei9, R 5 flSjJc$jg-?-Cfc 19 N X#0Tffc 

19, R 3 ^-0«R*^|c*^-?-Cfct), R 5 ^7K*Jg-7-l:fe^, X # S T**>3±|B 

su^ft^A^tt, *mm-£v, u«iia c±iE-jKS: (i) -c^&fts 

fc-8^C:j3V>T, R 1 ^ Cn.T/V^fiTffcU, R'^zMtJ^-efctU R 3 &U?R 4 
R 1 ^ C H 7/^;HT'fc!), R 2 ^7K»|g^T*fe«9, R 3 &0 R 4 ^ifc^^^Jg^t? 




(0 
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I AX^S^^fF^^^S^^ISSr^tpGl MMmM&±M:-t&fc 

fc*3l*T, R\ R\ R\ R\ R\ XU«X *s±|BtPIftT?*)0. fcfcU R 1 C 2 _ 8 
7/K;Htfc!), R 2 ^7kiftJKT--e;fc'9, R 3 WR 4 ^itt*»-efc!), R 5 

R 2 tfSTKSJDK^fc 5 s R 3 RtJ« R 4 tf**!::**^-?*) «9 % R 5 &7kmW.*X*h V , 
(II) : 



HO- 




(5£<fU R 12 Mi§J^»{£lIS£r*L ; R 13 R0R 14 «-?:^m^5t^7jcmS© 

^tts^-r^, r 13 ^ R^sv^^ur^b^-a-i-s 2#i©m«M 

^tfcfclcatSr^U-Cfeiv^) TIE©-^ (III) : 
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R 1& 

N ? H /° R11 
V_7V X N(R 16 )(R 17 ) 

(5*;*, R 11 tt Cm T/v^vSSr^L ; R 15 tt»I&^©fiM!l2£«:^L ; R 1B 3ttf 
R 17 ^^^'MfiALic c M TV^/vS^-f) T?*£;h/5fl^*&£ *Rl£**> 
# b frfc£J» ttfifrffci" 5 I@ Sr^tr # ^ ^ £ 19 » £ ^ 3 o 

LvvliB«fcJ:*itf, ±»©-jRS: (ID ^misnzik&mtJi 

la©-^ (III) T^^^S^%i^SJi&^5-^/^^h-l-^f-7V7 t >7 
o T , TI5 © Xm : (a) ±12 (D ( 1 1 ) t?« £ ft 5 ft ^ ±13 © - fl£5£ (I II) 

$ ti 5 fti=^ i § # *mtx \zmit LTft-a-^ i 

^tp#ifcj&Mi#r£ft5c ±|E-^ (III) -C^^tLS^^tt^MlJiJ:*)^ 
&T##t£ftfcMft^-?fe «3 > 5 R^^L< te±lSftl^ I AX14 

^ft^©s©$^ji^iifl#± tttffl-cfcSo 

mt^mi Ay.u^fi^(D^mm.(otz.^(DlM--n^ (11) 

K^^U< ^JilBft^I AX^^:tbfe©S©^©fcfe 
©±|B-JR3S; (III) T^£fr5ft-£fe©l£Ji ; ±lBft^tl I B3Ui^©^C9M 
5t©fc*©±lB-^ (II) ~«£;fr5fc-£t!©TO ; &tJ*±lEft£-#J I BX 
te^©ife©S^©fc&©±ffl-^ (III) ^SftSfc^^JEtfSII&Sft 
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«±iB{b^ i AXfc%thb<DM<Dm&%*mfc~?hz>±m-®i : & (id t?* 

4>^frT*fc^±|5-^ (III) "T^ftSfl^ ; ±flBfc£-fc I BXIKCt 

roiJM«f«&5±l2-jt£5£ (ii) -«£fi3^i=^ ; &^±fB^ft i 
Bx«^©^^MM^raf*^fe5±tB-^ (in) x«misti5fc&m&*m 

(M^fiTA^^yg^T^^S^O ©T/V^^KloV^fc^l 

T-feSo tfj&MM- c M 7;v^S^'LTS, ^f;H, xf;H, n-^nt 8 ^ 
£ x ^y^ntV^S, n-^fvvS, ^fy/f/H^ sec-^fvVg, tert-^fvl/ 
n-^>"?vVS, ^y^^^/V*. 2-^f/V/f;H, 

& 2-^f;^yf/^ l-^ 

/W<y^/K 3,3-s?^^/v^/v3E, 2,2-^^f/^f;wS, 1, l-vM^y* 

& l-^f-^y^/vs, i-xf/k-i-^ ^/vyn t^s, n- 

f/H, S^n^V/vS, iy^n-vy 0 ^/^ v'^nt^f/H, 

p tvvcn ^/vs^ £ 5 - i £ s "t- # 5 as % £ ft b Xc WM. £ tb 5 r. t fi ft v \ 
r 11 as^-f-TVv^/vgfco^r t> HilTrfoSo 
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R 2 &^mmw^oi&mm<Dmm\mfcmfe£tii?, ±ib-^ (id xm 
£tiz>{k&mt±iz-m^ (in) ^&£ftZ4£&&k<DR}&£.*3^xifim&-z 

7^f^7'-^/W ^^"f ^f^y ^ •v'^-fev / ^J (Protective Groups 

in Organic Syntheses, T. W. Green and P. G. M. Wuts, 3rd Ed. , 1999, John Wiley 

& sons) m^mztbit&n&frib%m%&m%m$i-rzz. b&^mxh% 0 

ft |C ft , t ert-^ h df 7V aff = ;V (BOC) ©fl^S £ H^-f 5 £ i "C § 5 „ 

R 3 ^^R 4 ^^-f7K^<Z)^M©M»#^|51^^tb-f, ±fE-fe£ (II) 
•C*^tl5^^Ji±fB-^ (III) ^StlSfc^fcl&SJ&lC^T^TS 

^^c^S^^^^^Jggs^-f-s- fc^RTIB-C*>5„ R 3 &t>*R 4 ^-T* 

v ^ u fc-f y ^ o tf y 7 s &m tf 5 - 1 a* t? 1 5 . r 13 & r 14 a^-r 
R^s^-r^mii^-of^s^Mf^^p^^tbi 2 , ±15-^ (id -e* 

$tL5^^i±|B-^ (III) ^SfrSfb^i^SJfcKl^T^^ 
8 
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5 £ 3* T' £ 5 o R 15 ^^fMSI-o V % PI«T? fe 5 o 

;n-efc^ ^ox^otfejftm (i) x^fi^mm^m 
\m%*&w<o$mK.ft&^isft>t&\ ±ib-« (i) -e^^ns^tix 

±ia-jR=S; (i) -?*£tb5ft'^te 
#3&91fcJ: jiilffeSWft^* I Aft, ±K— JRS; ( I ) fc*5V^-c, R 1 ^ c 2 . 8 

T^^aETJfcO, R z ^7K*^-e&«9, R 3 WR 4 ^ifci^^JI^-efe<9, R 5 

R 2 as**®-?-^*) <9 , R 3 IkXJ R 4 ^#fc^7k*^-efc 19 , R 5 flS**]^"?*) t> > 
£>o X # s T? S ft-^t) V > _h IB— jRS: ( I ) $ tb § fl^* "C fc 5 o 

I AfciM* y ^Dl ©3Sm*Sr«iftIi"«^S:^rLT*3 5, ^©fi*, IBM 
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BSLmm, w&wm.mu mmu w.xmm%m-fz>^b 

ftX%Z> 0 »*©#1B<zm2S*J*Wfc LTMM£ftfc»J£MB#K: 

n»fifc*©«3t^», Mifi ra^k m&m, &mu mum, ^mu x 
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^^ilf5rt^i:^5 0 m»JtLT«. Mill ^TTiJyf^^v'!) 

attfrau -imak mm\, xmmmm%m&-t% ^ t^xi* % 0 m 

ilbt^i^o g^ll^ <£> MM M V n h fi 5 mMX teMMM t b X , 

mzm^btizmntLx^ ^?y ^m. 
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%jimm*m&vxmmm}$mzmmir5z.k&x*%% 0 mmtvxft, m 

Xf*^7^^^S«^n tV^^ffii-^r b&X%Z> 0 Ifif+S!! 
^/KJU*^-* h#£Sfe^£ 5Mt5w btlij, 

0&fc!3^&j£#^fc5±flBfl^<l& I A©fii Ltitl 0~1 , OOOm 

i«U\ H&IB- s *»- 0 t-nu xteils&p^i£&^-c-0^2~ 

#J £ L T Ji v ^ 5 ft , ^ A- 0fcfc>)tM^-Cfc6MlA©SiJ: 
LT5~5 0 OmgS|t?fc5, 

^K©^J^m^^b»$tL5fb^t) I B fit, JhlB— ( I ) iz&^X, 
R\ R\ R\ R\ R\ RXfX&±.t&hmmXhV, fetch, R 1 ^ C 2 . 8 T/V^/H 
-CifctU R'tfMci&^TfctK R 3 &tFR 4 ^*i-7K*jJ^T&^ R 5 «SfM^ 
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ibxi«©i«, ks'v (i) fc^-c, r^m^s 

^ I Aft, ft-g^ I B J; D ft 5 JH-I@^ «£ ?> SrTS ^ i: 

So 




jg-zos-m, ±ta-K (ii) -e*^tb§^^i±f5-^ (in) t* 
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x&s <Dfc&®&wm-r%z.tft-v%Z 0 IB— JK^; (ii) -T*m$hZ>4k&®>k 

±!E-j&g5£ (in) "zmztizik&mboEj&ft. mx-tis-t/wfh-i-*? 

/VT h 7 y - /V # & T fl 5 - i ^ X # 5 (Filippov, D. et al. , 
Tetrahedron Lett., 39, 4891, 1998) Q Rftlgfi, MfcfiJ tert-T^/VW 

N,N,N',N'-r F7^f/Vf^7A^/l/7^ S 3 £J1 V^ 6 £ t *STf# 5o 

m ^ a* it ^ v n b ti 5 b£9 t> b &%m$ix- t 5 r t » g 5 * -e t> ft v \ it 

ff % r 5 3i — ^rc • • # =■ y ^ * v^J (Reagents for Organic 

Synthesis, Vol. 1, 1967 to Vol. 16, 1992, John Wiley & Sons) ft if 

^^-f'if/V— l/'Jr— 3?~-y 9 • v'ytWj (Protective Groups in 
Organic Syntheses, T. W. Green and P. G. M. Wuts, 3rd Ed. , 1999, John Wiley 
& Sons) Sr#fl8i-5^ t fc£ 9, M^£J&&#£»ft1-5::i:J& s T?£5o 

±BH— JKS; (II) ^£ftMfcl^«Jbf2-)t£5£ (III) T?St£tt6fk-^ 
icSJStt, af^^^^T^^VMT^TK^^T'fT^ £ o°c^ 

-JR^C (II) -C*$ti/5ft^i»H:*|-U-C— jRS: (III) 1 
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BMbs&tt, ±ib-« (id xm^n^^mt±m-m^ (in) *t?a 

-JK5S; (ID T^£ftMf^l^LT&J5~2 o*/«, ilt<ttio 
^e/v@S©M^J^ffiv^r i^s-etSo MSJStt, _hls-^ (n) Tit 
£;h,5fb£ftfc±1BHK:* (HI) ^££ft3fc^fc©RJSas#TUfc«, R 

^fi"Cfr5 rt^t'fS. LT«iflN ) N ) N',N , -f 

A^*/^^ K^^Mv>5#^{-«, ±lB-fl£5£ (II) -e^SftSflS^fefc: 

J* J (Protective Groups in Organic Syntheses, T. W. Green and P. G. M. Wuts, 
3rd Ed., 1999, John Wiley & Sons) & 2?<E>$#£#Ji81- § £ £ K £ 9 % 

(II) R 12 ^ tert-^b^rv-^/VTif^/VS-e 

fo5flS'o'<feW:4St$31'C& 5 (Sekine, M. et al. , J. Org. Synth. Chem. Jpn. , 59, 
1109, 2000), -XWmM^m^X. !)^iaft5rt^t^5o R 12 ^ tert- 

~? ' A»—^f 'A Z/'$r^-3f=^ -y 9 -i/^irv/^j (Protective Groups in 
Organic Syntheses, T. W. Green and P. G. M. Wuts, 3rd Ed. , 1999, John Wiley 
& Sons) Mf^itEJ:^ ±M**-^<D%-JLU\^tf%B.fo^ 
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(in) T?^$^5^*r±, a#^a*is-?^hy^v3E*^« 

mZtlfc^V V VT % Kfc-jR^(lY) :R 21 0-P[N(R 24 ) (R 2B )] [N(R 26 ) (R 27 ) 3 (5£ <=£ , 
R 2 \ R 2 \ R 2i \ R 2 \ RXfi R" fcZtl^tlOtiLfo C H 7^^;vS^/Tt) 

z bfc£V) ^MfcUfeirZ b&X*% Z> 0 -$5$ (iv) 
m*3V^x, R 2 \ R 2 \ R 2 \ R 2 M4l--<T|Il-tDT7V^/V-S-efe5^ fcflS&f: 

-«!5£ (iv) ^s^tLS^feic^v^-Cji^^CLsT^^^S^R 21 fc LtlK 
f^riia^ r©T/W^vS«r^"i-5— JR=* (HI) T^£*b5T^-f h 
fl^*SriR3i-f-5- i©T^V Mb-g^Sr/B^S r b I- i t> * R 21 

1-5) 0 

y yT5 Ki-«S (IV) x*mistiz>ik& 

mbtDu.fote, mnnmm(o^r\^^x^7K'Dmmxn 7 ^. b^x^ , o°c 
t^mmomm^m^x^mm^um, ^L<«iaTiT^^^5o 

nm^m.mm^t^m^ritc^^v ki^h^ut-m (iv) -c* 

Sft3'fb3-ft&|& i~io ^e/Ht. u < J* l ~ 3 ■^/vmgs.^tt^J 
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^»^iiffflv^^tL5^«Mfes m^»\ *fn, ttm, mm, 

$«}t Ji fig # £ # ^ff SH" 5 - t < 7£ © KiS fctfrf 5 £ t h WfMT 
j^S^JtS £ ft <^$s ^3il3i:«z>«Eff|i3&V^ L« trill *.3£fcfcJ:!J, 0fH 

ta © n w ^ i&s $ n s - £ » * v \, 
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20 equiv 

BOC NH 2 

MeO OMe 2equiv 1.3equiv N^An 

/ y\ TsOH (f-BuOC0) 2 O %V 

CH 3 C{0)CH 3 r.t.,4h TEA - MeO H r.t.,2h \-f 

HO OH 61% 

1 2 



1.5 equiv 



0.6 equiv 



W|H CH 2 CI 2 r.t.Sh — H H N(/-Pr) 2 



Et 72% (4a) 
. -Pr 85% (4b) 
' Pr)2 Bu 78% (4c) 



BOQ NH 2 



CH 3 CN r.t.,1h 



1 0 equ 
f-BuOOH 



BOC, N! 

t.,10min V_/h H I ^S 
O^O 

5(a~o) 



3 equiv 
S 

(e^nc-sI 



R- Et 95% (5a) 
/-Pr 87% (5b) 
Bu 76% (5c) 

BOC NH 2 



7 

59% 
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5(a~c) 6(a~c, retention time fast or slow) 

r'= Et 47%(6a-fast),53%(6a-slow) 
/ -Pr 37%(6b-f ast), 60% (6b-s 1 ow) 
Bu 1 6%(6c-f ast), 19% (6c-s I ow) 
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it&m2 : 

8-t^y77V (5.66 g, 20 mmol)%Ti? h 1/ (200 mL) cfi £ 

T± h y v 5 ^ ^/l/Ti?^ — /V(49. 2 ml, 400 mmoD&TJ* p- l> /l/rc ;/*/i^ 
1 TfcfPtl (7. 61 g, 40mmol)SrJn^4^^m-e^#Lfe o ^©MfP^Tk* 
f-hy^ATK^ (200 ml) SrJtl^.^ mft^fPLfcm, «£^JdETW*L 
f Co P n^/l/A-^ tf/l/T/V =i—/l/(3 : 1, v/v) &"U ? £&?n^SltZfc 

*^ b y u ftfcfc«g£feRagH- h y ^t«l, 

j% (9:1 v/v, 200 mL) fci&AfU r^R-i^-tert-^^/KS. 97 mL, 26 mmol) 

^-hy ^AT'^bfc^^, »JSE*«JEET«*bT, 
^cr^h^^y^— da^/i/^.-^ ^7-^=100:0-97:3) till, 
7t^^WiLtl^(2) (6.14 g, 73%) 

'H-NMR (270 MHz, CDC1 3 ) 5 1.29 (3H, s, CH 3 of isop), 1.49 (3H, s, CH 3 of 
isop, 1.56 (9H, s, (CH 3 ) 3 C of Boc), 3.46-3.58 (2H, m, 5'-H), 4.04-4.09 (1H, 
m, 4'-H), 4.87-4.91 (2H, m, 3' -H, 5' -OH), 5.35-5.38 (1H, dd, 2'-H), 
5.91-5.92 (1H, d l'-H), 7.03 (2H, bs, NH 2 ), 8.11 (1H, s, 2-H) 
13 CNMR (CDClj) 5 25.49, 27.68, 27.99, 63.41, 81.19, 81.26, 85.16, 87.00, 
89.11, 102.08, 113.94, 147.12, 147.87, 149.04, 149.76, 153.07; 

■ik&m 4 

N- b y J-;Vfn y l/T % K(3) (2. 14 g, 6 mmoDRXl N, Yh*J>( V 7°n tW7 
y^^V&T- hy^V K(616 mg, 3. 6 mmol) grfek fcT y v^T? 3 MfoVfr 
rn>-^3IH#M7kL, &*J&ft; 7 ^ V V (60 mL) fcj&#£*fc 0 rc^/V 
(N,N ! N , ) N , -7f7^y7'Pt» *^*Pi?7 5 h (2.46 mL, 9 mmol) 
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# y A n ^ i>^77^ (-^^f-^-g^^m^/v- h y xf/l^T ^ >- = 
100:0: 1-85: 15 :l)^flf»U g «I*(4a) (2. 31 g, 71%) £ *J|fc4MfT? 

X H-NMR (270 MHz, CDC1 3 ) 6 0.81-1.1.47 (20H, m, 3"-Ha, 4"-H, CH 3 of i-Pr, 
CH 3 of POEt), 1.65-1.70 (1H, m, 3"-Hb), 2.97-3.04 (1H, m, 5*-Ha), 3.23-3.27 
(1H, m, 5*-Hb), 3.63-3.87 (5H, m, 2"-H, CH 2 of POEt, CH of i-Pr) 
13 C NMR (CDC1 3 ) 5 18. 63, 18. 70, 18. 75, 18. 81, 25. 65, 25. 79, 25. 86, 25. 96, 
26.05, 26. 13, 32.50, 32.60, 45.62, 45.81, 45.88, 46.07, 51.94, 56.64, 62. 15, 
62.50, 67.13, 67.23, 127.72, 129.08, 130.52, 130.56, 145.88, 146.06, 
179.65, 179.82; 

31 P NMR (CDCI3) 8 112.96, 114.49 

8-t^y7f/ f^Ut2*#(2)(806 mg, 1.9 mmol) RX?T*?*4 M£H 
(4a) (2. 09 g, 3. 6 mmol) *M7kT± b~hV /l^ 4 Lfc&, MAT 

± h U/V(30mL)^j|¥^^5-^/^7 p h-l-^^/V7 1 h 5 /K5B2 mg, 
4.75ramol)^^P^TT^=iV»Il^T^a^lB#m#bfc 0 6M tert- 

/f-;l/A/f Fo/^ K-r* (3. 17 mL, 19 mmol) trill *."(\ £ 

ta-C & 10 Lfc„ £r * n b *;^T« LT«)i 

^-t 3 y > ? >- = 50:50:l-40:60:l)TrffML, B ftfc(5b) (1. 67 g, 95%)£6& 
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'H-NMR (270 MHz, CDC1 3 ) S 0.81-0.88 (1H, m, 4"-Ha), 1.07-1.50 (9H, m, 
4"-Hb, 3"-H, CH 3 of isop, CH 3 of POEt), 1.54-1.57 (1H, 2s, CH 3 of isop), 
1.62 (9H, s, (CH 3 ) 3 C of Boc) , 2.96-3.03 (1H, m, 5*-Ha), 3.31-3.36 (1H, m, 
5"-Hb), 3.89-3.94 (2H, m, CH 2 of POEt) , 4.19-4.50 (4H, m, 2"-H, 4' -H, 5'-H), 
5.08-5.13 (1H, m, 3'-H), 5.43-5.45 (1H, m, 2'-H), 6.23-6.26 (1H, m, l'-H), 
6.62 (2H, bs, NH 2 ), 7.13-7.32 (9H, m, Ar-H), 7.45-7.67 (6H, m, Ar-H), 
8.15-8.16 (1H, 2s, 2-H) 

13 C NMR (CDCI3) 5 15. 93, 16. 00, 16. 03 16. 11, 24. 06, 24. 10, 24. 27, 26. 96, 
27.75, 30.98, 31.38, 31.44 50.22, 50.39, 50.45, 63.93, 63.97, 64.03, 64.05, 
64.80, 65, 25, 65.33 67.01, 77.20, 77.95, 78.04, 81.64, 81.83, 82.56, 82.73, 
85.38, 85.50, 85.63, 86.30, 86.33, 86.86, 86.92, 101.67, 101.70, 113.65, 
113.67, 126.09, 126.22, 127.45, 127.55, 128.86, 142.94, 143.82, 144.31, 
147.22, 147.25, 147.80, 148.68, 148.72, 149.53, 149.56, 153.30, 177.18, 
177.22, 177.25, 177.29 
31 P NMR (CDCI3) 5 -1. 82 

te&me : 

±fB£fiMfe(5a)(1.57 g, 1.81 mmoDS: 80%«/to§^ (20 mL) U S 

ux« 12 H#i«#Lfc 0 RjS5&&3M*t?#fcu mm^^x«*mz 3 

TcfLIS^ C-18 */ V % >f;vm&% 7i^?^77^ (^R-Tir h =■ h V 

^=100:0-95:5)T?J»»U*»«^5>*3lS«*-t-5ii:fcJ:») 

X (733 mg, 83%) £6^:7;*- A:»®T*#7t 0 ^7Xf^-©^ 

ll«^TOHPLC /Wby:7/V;frni1flfe = 93:7:0.1) T^Tofc * 
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/V^/V^^X/W*(6b, 6c, fast or slow) KloV^T t> MMte&ffc bT^H1~§ 



6a-fast 

J H-NMR (270 MHz, D 2 0) 5 1.23-1.28 (3H, t, CH 3 of POEt), 1.96-2.13 (3H, m, 
3"-Ha, 4"-H), 2.42-2.52 (1H, ra, 3"-H), 3.34-3.47 (2H, m, 5"-H), 4.10-4.25 
(3H, m, 2"-H, CH 2 of POEt), 4.31-4.47 (3H, m, 4' -H, 5'-H), 4.63-4.67 (1H, 
m, 3'-H), 5.02-5.06 (1H, dd, 2'-H), 5.92-5.94 (1H, d, l'-H), 8.34 (1H, s, 
2-H) 

13 C NMR (D 2 0) 5 17. 88, 17. 97, 26. 16, 31. 95, 49. 12, 63. 04, 63. 22, 68. 44, 
68.53, 69.63, 69.71, 72.15, 73.76, 84.26, 84.37, 89.29, 107.05, 112.39, 
116.68, 120.96, 125.25, 144.55, 146.78, 149.04, 154.84, 164.44, 164.96, 
165.47, 165.99, 173.92, 173.94 
31 P NMR (D 2 0) 8 -1.35; 

6a-slow 

J H-NMR (270 MHz, D 2 0) 5 1.24-1.29 (3H, t, CH 3 of POEt), 2.01-2.22 (3H, m, 
3"-Ha, 4"-H), 2.44-2.57 (1H, ra, 3"-H), 3.35-3.51 (2H, m, 5"-H), 4.11-4.22 
(2H, m, CH 2 of POEt), 4.27-4.30 (1H, ra, 2"-H), 4.39-4.52 (3H, m, 4' -H, 5'-H), 
4.65-4.69 (1H, m, 3'-H), 5.08-5.12 (1H, dd, 2'-H), 5.96-5.98 (1H, d, l'-H), 
8.38 (1H, s, 2-H) 

13 C NMR (D 2 0) 5 17. 80, 17. 89, 26. 11, 31. 89, 49. 08, 63. 00, 63. 19, 68. 40, 
68.49, 69.66, 69.75, 72.18, 73.66, 84.33, 84.42, 89.20, 107.03, 112.50, 
116.79, 121.08, 125.36, 144.59, 146.81, 148.98, 154.84, 164.50, 165.02, 
165.54, 166.06, 173.91, 173.93 
31 P NMR (D 8 0) 5 -1. 40 
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6b-fast 

J H-NMR (270 MHz, D 2 0) 5 1.05-1.07 (6H, dd, CH 3 of i-Pr), 1.77-1.89 (3H, 
ra, 3*-Ha,4*-H), 2.23-2.29 (1H, ra, 3"-Hb) , 3.15-3.27 (2H, m, 5"-H), 
4.02-4.03 (1H, m, CH of i-Pr), 4.12-4.27 (3H, m, 2"-H, 5'-H), 4.46-4.56 
(2H, m, 3'-H, 4'-H), 4.85-4.88 (1H, m, 2'-H), 5.71-5.72 (1H, d, l'-H), 8.09 
(1H, s, 2-H) 

13 C NMR (D a 0) 8 25.24, 25.32, 25.35, 25.42, 26.13, 31.93, 49.09, 63.01, 
63.20, 69.47, 69.56, 72.12, 73.67, 78.62, 78.71, 84.07, 84.19, 89.23, 
106.91, 112.40, 116.68, 120.97, 125.26, 145.98, 148.70, 149.03, 154.88, 
164.52, 165.04, 165.56, 166.08, 173.80, 173.83 
31 P NMR (D 2 0) 5 -2. 71 

6 b-slow 

! H-NMR (270 MHz, D 2 0) 5 1.25-1.27 (6H, dd, CH 3 of i-Pr), 2.01-2.06 (3H, 
m, 3"-Ha, 4"-H) , 2.45-2.50 (1H, ra, 3"-Hb) , 3.41-3.43 (2H, m, 5"-H), 
4.24-4.25 (1H, m, CH of i-Pr), 4.31-4.47 (3H, ra, 2"-H, 5'-H), 4.64-4.73 
(2H, m, 3'-H, 4'-H), 5.08-5.12 (1H, m, 2'-H), 5.92-5.93 (1H, d, l'-H), 8.31 
(1H, s, 2-H) 

13 C NMR (D a 0) 8 25. 19, 25. 27, 25. 33, 25. 40, 26. 12, 31. 92, 49. 08, 63. 00, 
63. 19, 69. 53, 69. 61, 72. 17, 73. 57, 78. 65, 78. 74, 84. 18, 84. 29, 89. 15, 
106.93, 112.50, 116.78, 121.07, 125.36, 145.90, 148.57, 149.00, 154.94, 
164.56, 165.08, 165.60, 166.12, 173.80, 173.83 
31 P NMR (D 2 0) 6 -2. 80 

6c-fast 
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'H-NMR (270 MHz, D 2 0) 8 0.77-0. 82 (3H, t, CH 3 of POBu), 1.16-1.27 (2H, m, 
CH 2 a of POBu), 1.48-1.55 (2H, m, CH 2 j3 of POBu) , 1.99-2.10 (3H, m, 3"-Ha, 
4"-H), 2.43-2.48 (1H, m, 3"-Hb), 3.39 (2H, m, 5"-H), 4.02-4.09 (2H, m, CH 2 
of POBu), 4.21 (1H, m, 2"-H), 4.38-4.45 (3H, m, 4' -H, 5*-H), 4.64-4.66 (1H, 
m, 3'-H), 5.05-5.08 (1H, m, 2'-H), 5.90-5.91 (1H, d, l'-H), 8.24 (1H, s, 
2-H) 

13 C NMR (D 2 0) S 15.28, 20.60, 26.13, 31.96, 33.96, 34.06, 49.09, 62.99, 
63.18, 69.61, 69.68, 71.77, 71.86 72.02, 73.65, 83.97, 84.08, 89.20, 106.87, 
112.47, 116.76, 121.04, 125.33, 146.82, 149.04, 149.79, 154.92, 164.61, 
165.13, 165.65, 166.17, 173.91, 173,93 
31 P NMR (D 2 0) 8 -1. 15 

6 c-slow 

: H-NMR (270 MHz, D 2 0) 8 0.78-0. 84 (3H, t, CH 3 of POBu), 1.23-1.28 (2H, m, 
CH 2 a of POBu), 1.52-1.54 (2H, m, CH 2 j3 of POBu), 2.08 (3H, m, 3*-Ha, 4*-H), 
2.49 (1H, m, 3"-Hb), 3.43 (2H, m, 5"-H), 4.05-4.08 (2H, m, CH 2 of POBu), 
4.26 (1H, m, 2"-H), 4.40-4.49 (3H, m, 4' -H, 5'-H), 4.65-4.69 (1H, m, 3'-H), 
5.11-5.12 (1H, m, 2'-H), 5.94-5.95 (1H, d, l'-H), 8.32 (1H, s, 2-H) 
13 C NMR (D 2 0) 5 15.27, 20.57, 26.14, 31.95, 33.92, 34.02, 49.09, 62.99, 
63.18, 69.76, 69.84, 71.76, 71.85, 72.16, 73.60, 84.24, 84.36, 89.13, 
106.89, 112.56, 116.85, 121.14, 125.42, 146.11, 148.87, 149.00, 154.94, 
164. 60, 165. 12, 165. 64, 166. 16, 173. 92, 173. 94 
31 P NMR (D 2 0) 5 -1. 35 

itfrm 7 

8-t^y7rV^«(2) (829 mg, 1.96 mmol) &X?T ^ $4 b^M 
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(4b) (2. 08 g, 3. 91 mmol) &MfoT± b = h V 4 HtftMzK Lfcj&, MfoT 
±h=-hV/P (30 mL) KWM\s, b 9^-/1/(568 mg, 

4. 89 mmol) Ht7^iy#BlTi£t 1 ^WLfc 0 N, N, N' , N' - 

r fyif/Vf i)7A^;I/7^f K(1.74 g, 5.87 mmol) XL $ h \ZJgM.~? 

-;v-ty ^^=100:0:1-98:2:1) *ttfc«BET«ifeLfc«, 

^ ^-gjsgfcnfvv- fc° y 5; ^ - 100 : 0 : 1-70 : 30 : 1) T?*jt §H~ g 1$ t> 

(7) (1.03 g, m%)*&&7*-^mWX«%K-o 

^-NMR (270 MHz, CDC1 3 ) 5 0. 62-1. 38 (10H, m, 4"-H, 3"-H, CH 3 of isop, CH 3 
of POEt), 1.47-1.50 (3H, 2s, CH 3 of isop) 1.54-1.57 (9H, 2s, (CH 3 ) 3 C of Boc) , 
2. 86-2. 95 (1H, m, 5"-Ha) , 3. 18-3. 28 (1H, m, 5"-Hb) , 3. 82-3. 90 (2H, m, CH 2 
of POEt), 4.07-4.45 (4H, m, 2"-H, 4' -H, 5'-H), 5.05 (1H, m, 3'-H), 5.36-5.42 
(1H, m, 2'-H), 6.17-6.22 (1H, d, 1' -H) 6.48 (2H, bs, NH 2 ) 7.09-7.21 (9H, 
m, Ar-H), 7.36-7.44 (6H, m, Ar-H), 8.09-8.11 (1H, 2s, 2-H) 
13 C NMR (CDC1 3 ) 5 15. 72, 15. 78, 15. 83, 15. 90, 24. 08, 24. 15, 25. 27, 25. 31, 
26.91, 26.93, 27.79, 31.23, 31.30, 50.38, 50.47, 64.09, 64.17, 64.32, 64.40, 
65.38, 65.43, 77.25, 81.85, 81.92, 82.83, 82.92, 86.39, 86.41, 87.00, 87.06, 
101.72, 101.77, 113.47, 126.28, 127.62, 127.64, 128.87, 143.78, 143.83 
147.31, 147.33, 147.91, 148.65, 148.67, 149.54, 153.33, 175.68, 175.76; 
31 P NMR (CDC1 3 ) S 63. 15, 63. 22 

fc&m8 : 
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±|B£)$#J (7) (1. 03 g, 1. 16 mmol) & 80%3?gfcfc$gift (10 mL) \ZL^M U 

xi 2&mmwhito R^^mm^xmu mwt^/^^m^smm^ 

fc^M£C-18 *W^*7^^nv b^y7^-(7K-T-fe h y 
^= 100 : 0-96 : 4) *C3ft3R L , Tk^^feS^jft-T S-^J^g^tl^T* 
-rl^^-(8)(209 mg, 36%)^g-fe^^ — A»K^#/c 0 
'H-NMR (270 MHz, D 2 0) 8 0. 96-1. 03 (3H, t, CH 3 of POEt) 1. 84-1. 96 (3H, m, 
3"-Ha, 4*-H), 2.19 (1H, m, 3"-H), 3.18-3.27 (2H, m, B'-H), 3.68-3.85 (3H, 
m, 2"-H, CH 2 of POEt), 3.94-4.08 (3H, m, 4' -H, 5'-H), 4.51-4.59 (1H, m, 
3'-H), 5.01-5.06 (1H, dd, 2'-H), 5.70-5.72 (1H, d, l'-H), 7.91 (1H, s, 2-H) 
13 C NMR (D 2 0) 5 17.71, 17.82, 26.44, 32.22, 32.25, 48.87, 64.78, 65.13, 
65.65, 65.73, 65.83, 67.89, 67.96, 72.37, 72.44, 73.24, 84.26, 84.37, 84.47, 
88.90, 88.96, 106.87, 149.04, 149.72, 153.54, 155.26, 177.69, 177.75 
31 P NMR (D 2 0) 5 70 . 00, 70 . 05 

&mm i 

-h|5©MMl-C#btL7t{t^6 a~6 c (^ft^tU-O^T fast RXl 

slow ©&te#0 Rmk&m 8 ^ffilfflji&ic:Mi-5ii«fi!iJa^^5:mfaicco^fe 

(Moriguchi, T. et al. , Tetrahydron Lett. , 41, pp. 5881-5885, 2000) fc^o 

xmmLfc, zom^ ±mmmmxnhn±^mm^irn-h^^^ 
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#£ftS-jR55 ( I ) K&SisfoZ>fcit®i I B 5 Kv^Xfift^ I A 
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i ^ © i ffl 

1 . TIB©-JRS: ( I ) : 




(i) 



«£ < ; R 5 »7k*M^-X{*a*l^^-©f*ttS^^ L;xftoxfis &^-f% fcfc 

2. tfflS C 2 . 8 7;^/Htfct), R 2 ^7R*MT-efe«?, R*&TfR i &mz.7kmm 
^XhV, R^STK^T^fc 1 ?, XiSO^fe^ilB^^Xtt^:©^; R 1 
# c M T/v^/vS^fc!5, R 2 «lSJg^-?fc^ R 3 &t/R 4 ^^**IS^fc 

e . it ik<Dm.mm 3 mKmrn^m^^ gi «ifflM»#jh^j 0 

7. «©fgfflfg 3 Tillage© W5r^tP RB ^ jf© y >-^«W^Jo 
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8. R\ R 2 S R\ R\ R\ RX$X&±mtmmX*h*), fetch, R'^C H r^ 

/vmxhV, R 2 frTkmrn^x-hV , R^UR^mfcymm^-xfoV, r b ^ 7 j<* 

*MfrT?ik 3 lit *tf>ifflf! 8 3® l!:ia«S©fl3^4bXB:*o«. 
10. |f^(D|SHm8iI^iatt(D^^)X«^©^^M5t^TfeoT, TIB 
©-JKaS (II) = 




^t^tmatSr^fifcb-CfciV^) tS^ti^MJ:, TIB©-jR^: (III) = 

R 15 

||| 0 H PR 11 
\_4T N(R 16 )(R 17 ) 

(s£4\ R 11 » c M TA^/wK^L ; R 15 U^m^<D^mm^L ; R 16 RX? 
1 l. ±15©-^ (II) T*&£ti&{b&tob±'B<D—1B& l (III) -cs^tis 
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(a) ff3£<75fSHtg lo^fctsife©-^ (n) -c^^ti5'fh^tif^©|5fflm 
io if^Kic©-^ (in) #?>tifcKJSt/ 

(b) ±fBX@(a)Tl#^tlfc|f^(Df5ffl^8ll^|E«EOft^X^^©^^K 
14. »^©«ffl^lO^Ul|B«©-jKS: (HI) T^$^5^^ 0 
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